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Background: Hemostasis is of critical importance in endodontic surgery. Studies on bleeding control in maxillary 
molars are scarce. The present study compares the efficacy of two hemostatic techniques in controlling bleeding in 
endodontic surgery.
Material and Methods: A randomized two-arm pilot study involving 30 patients with peri-radicular lesions in maxil-
lary molars (first and second molars) was carried out including the following hemostatic agents: polytetrafluoroeth-
ylene (PTFE) strips as an adjunct to epinephrine impregnated gauze (test group; n = 15) and aluminum chloride (Ex-
pasyl™) (control; n = 15). Bleeding control was independently assessed by the surgeon and by two blinded observers 
before and after application of the hemostatic agent, and was classified as either adequate (complete bleeding control) 
or inadequate (incomplete bleeding control).
doi:10.4317/medoral.23652
Peñarrocha-Oltra D, Soto-Peñaloza D, Peñarrocha-Diago M, Cerve-
ra-Ballester J, Cabanes-Gumbau G, Peñarrocha-Diago M. Hemostatic 
agents in endodontic surgery of maxillary molars: A randomized con-
trolled pilot study of polytetrafluoroethylene (PTFE) strips as an adjunct 
to epinephrine impregnated gauze versus aluminum chloride. Med Oral 
Patol Oral Cir Bucal. 2020 Sep 1;25 (5):e634-43.
Article Number:23652          http://www.medicinaoral.com/
© Medicina Oral S. L. C.I.F. B 96689336 - pISSN 1698-4447 - eISSN: 1698-6946
eMail:  medicina@medicinaoral.com 
Indexed in: 
Science Citation Index Expanded
Journal Citation Reports
Index Medicus, MEDLINE, PubMed
Scopus, Embase and Emcare 
Indice Médico Español
e635
Med Oral Patol Oral Cir Bucal. 2020 Sep 1;25 (5):e634-43. PTFE strips in endodontic surgery of maxillary molars
Introduction
Endodontic surgery could be considered an advisable 
and healthy option for saving a tooth. Such surgery is 
reported to yield healing rates of up to 82% at 10 years, 
with an 86% probability of remaining healed after 10 
years in those teeth found to be healed at one year post-
surgery (1). Hemostasis control is an essential element 
in endodontic surgery, ensuring a proper environment 
for retrograde filling; it affords better visibility of the 
surgical field and improved ergonomics, and contrib-
utes to lessen postsurgical bleeding and swelling (2).
In maxillary molars (first and second molars), endodon-
tic surgery is a challenging procedure due to difficult 
access, a limited field of view, and the intricate anatomi-
cal structures in the vicinity of these antral teeth that 
may affects the outcomes of endodontic surgery and 
complications occurrence (e.g., proximity to the sinus 
floor, the presence of isthmuses, odontogenic sinusitis, 
and presence vascular bone channel)(3-6). The latter of 
especial interest during the preparation of the access 
window, because of existence of vascular bone channel 
closer to the mesiobuccal root apex of maxillary molars, 
when are buccally positioned (6).
At present, endodontic surgery in this scenario is often 
avoided because of the difficulties involved, particu-
larly in the case of teeth with affected palatal roots (7). 
Such reluctance is related to a lack of experience but 
also to technical difficulties in securing satisfactory he-
mostasis.
In order to achieve treatment success (periapical tissue 
healing), strict surgical steps must be followed: surgical 
exposure of the root-end, debridement of pathological 
tissue, root-end resection, retrograde cavity prepara-
tion, retrograde filling and verification of root integrity 
(8). Notwithstanding, the better the bleeding control, 
the better the visibility of the surgical field for satisfac-
tory filling, favoring cement setting, and for corroborat-
ing possible root fractures.
Several hemostatic agents / techniques has been intro-
duced in endodontic surgery (e.g., bone wax, collagen 
membranes, aluminum chloride, ferric sulfate, epi-
nephrine). It is known that an ideal hemostatic agent for 
endodontic microsurgery must have a quick hemostatic 
effect, must be easy to handle, should be biocompatible, 
and must not undermine natural bony crypt healing and 
the surrounding tissues (9).
Evidence suggests that some hemostatic agents may 
impair wound healing, exerting cytotoxic effects upon 
bone cells and tissue remodeling, reflected by chronic 
inflammation, foreign body reactions and inflamma-
tory tissue responses (10-13). In particular, this is the 
case of paste-based hemostatic agents (e.g., bone wax, 
aluminum chloride), which are difficult to thoroughly 
remove, especially in maxillary molars. On the other 
hand, such problems are attenuated if the superficial 
bone layer is removed using rotary instruments, with 
abundant saline irrigation (14).
To date, few clinical trials have assessed the efficacy of 
hemostatic agents (15-17). Although there is no consen-
sus regarding the ideal hemostatic option, a well-pow-
ered clinical trial showed aluminum chloride paste (Ex-
pasyl™, Produits Dentaires Pierre Rolland, Merignac, 
France) to afford significantly better bleeding control 
versus epinephrine alone (p<0.05) (18).
A recent pilot study on polytetrafluoroethylene (PTFE) 
strips as an adjunct to epinephrine-impregnated gauzes 
for securing hemostasis has reported results similar to 
those obtained with aluminum chloride paste, but re-
ferred to anterior teeth (second premolar to the second 
premolar of the upper maxilla) (19). Polytetrafluoroeth-
ylene strips exert a mechanical hemostatic barrier effect 
in the same way as other materials (e.g., bone wax), and 
can be autoclaved without losing their physical proper-
ties or barrier function (20). Polytetrafluoroethylene is a 
biocompatible material that is easy to handle and is used 
in restorative dentistry and guided bone regeneration as 
membrane material (20,21). It is used as an adjunct to 
epinephrine-impregnated gauzes because it is a cheap 
and affordable alternative that does not leave hemostat-
ic material traces that may impair wound healing, af-
fording a synergistic effect upon bleeding control (19).
The proximity of maxillary molars to the sinus mem-
brane has been associated with significantly increased 
odds of sinus pathology (thickening of sinus membrane 
and odontogenic sinusitis) (3). Moreover, this close rela-
tionship may increase the risk of bleeding during end-
odontic surgery of maxillary molars, requiring efficient 
bleeding control. The possibility of having residues of 
paste-based hemostatic agents (like Expasyl™) in prox-
imity to the sinus membrane or even intruding in the 
maxillary sinus should be considered, as it could trigger 
sinus membrane reactions.  In this sense, the seek for 
Results: Bleeding control was similar in both groups. Simple binary logistic regression analysis failed to identify vari-
ables affecting bleeding control. Only the height of the keratinized mucosal band (≥ 2 mm) suggested a decreased risk 
of inadequate bleeding control of up to 89% (OR=0.11; p=0.06).
Conclusions: No difference in the efficacy of bleeding control was observed between PTFE strips as an adjunct to epi-
nephrine impregnated gauze and aluminum chloride in maxillary molars.
Key words: PTFE-strips, aluminum chloride, endodontic surgery, epinephrine, hemostasis, hemostatic agent, molars.
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nary logistic regression analysis (representing a huge 
effect size difference of 25% at rates of effectiveness 
between hemostatic techniques), 34 teeth were consid-
ered (17 per group). Because of dropouts, the present 
pilot study includes 30 patients/teeth (15 per group). 
The post-hoc power analysis is estimated at 74.2% 
(beta=0.25) under the same previous conditions.
- Sequence generation and allocation concealment
Allocation to either the test group (PTFE strips + epi-
nephrine) or the control group (aluminum chloride) 
was made based on a computer-generated randomiza-
tion list. To ensure similar patient distribution between 
treatment groups, computer-generated permuted block 
sequencing was performed, owing to the small number 
of individuals in this pilot study. Allocation conceal-
ment was implemented using opaque envelopes con-
taining the assigned intervention that was picked up 
from a container and notified to the surgeons (MiPD or 
DPO) by an independent researcher (MaPD) after mu-
coperiosteal flap release.
- Surgical procedure
Prophylactic antibiotic treatment with 2 g of amoxicil-
lin (or 600 mg of clindamycin in the case of allergy to 
amoxicillin) was prescribed to all participants one hour 
before surgery. The surgeries were carried out by two 
oral surgeons (MiPD and DPO). Infiltrative local an-
esthesia with 4% articaine and 1:100,000 epinephrine 
(Inibsa; Lliça de Vall, Barcelona, Spain) was provided. 
Depending on the teeth features, the flap designs were 
raised with a paramarginal or sulcular incision using a 
15c surgical blade. The entire surgical procedure was 
conducted using an endodontic microscope (Extaro 
300, Carl-Zeiss Meditec AG, Jena, Germany). After 
mucoperiosteal flap release, an osteotomy was carried 
out with abundant sterile saline solution using a 0.27-
mm diameter round tungsten-carbide burr (Jota AG, 
Rüthi SG, Switzerland) mounted in a 1:1 handpiece 
(W&H Dentalwerk, Burmoss, Austria). Then, granulo-
matous inflammatory tissue surrounding the root apex 
was debrided using manual curettes. In the test group, 
hemostasis was achieved using sterile epinephrine-im-
pregnated gauze and autoclaved PTFE strips. The PTFE 
strips were set within the bony crypt using forceps, and 
then compacted using an amalgam ball burnisher - 
plugger. In the control group, a paste-based hemostatic 
agent (aluminum chloride, Expasyl™) was locally ap-
plied within the bony crypt for two minutes and then 
removed with the help of a dental curette and abundant 
sterile saline solution. The integrity of the root-ends 
was inspected employing a rigid endoscope (Karl Storz-
Endoskope, Tuttlingen, Germany). Three-millimeter 
resection of the apical portion was performed using ul-
trasonic instruments. Then, the root-ends was instru-
mented to produce a retrograde cavity 3 mm in depth us-
ing ultrasonic retro-tips (Piezomed, W&H Dentalwerk 
materials that optimize hemostasis in endodontic sur-
gery but are easily removed or physiologically resorbed 
is an issue of utmost importance. Thus, the use of PTFE 
strips adjunct to epinephrine impregnated gauzes makes 
particular sense as an alternative in maxillary molars.
To date, no clinical studies have evaluated the use of 
PTFE strips as an adjunct to hemostasis in endodontic 
surgery of maxillary molars. The present clinical study 
was designed to test the null hypothesis that there are 
no differences in bleeding control with PTFE strips as 
an adjunct to epinephrine-impregnated gauze versus 
aluminum chloride paste (ExpasylTM) in endodontic 
surgery of maxillary molars.
Material and Methods 
- Study design
A randomized efficacy pilot study was conducted ac-
cording to the CONSORT (Consolidated Standards of 
Reporting Trials) statement (http://www.consort-state-
ment.org) (22) and in agreement with the Declaration of 
Helsinki (1975) regarding biomedical research involv-
ing human subjects, as revised in Fortaleza (2013)(23). 
The study protocol was approved by the local Ethics 
Committee of the University of Valencia (Protocol ref.: 
H1481198441228).
- Patient selection 
Patients requiring endodontic surgery of maxillary first 
and second molars were recruited over 24 months from 
May 2017 to June 2019 in the Oral Surgery and Implan-
tology Unit (Department of Stomatology, Valencia Uni-
versity Medical and Dental School, Valencia, Spain).
The following inclusion criteria were applied:
1. Good general condition (ASA score 1 or 2).
2. Single teeth needing endodontic surgery, with a lesion 
of strictly endodontic origin (chronic apical periodontitis).
3. Bone defects between 8-12 mm in diameter as deter-
mined from periapical radiographs.
4. Unfeasible or previously failed nonsurgical re-treatment.
5. An apical root canal devoid of a post over a length of 
at least 6 mm.
6. No spontaneous pain or swelling at the time of the 
operation.
The following exclusion criteria were applied: vertical 
root fracture, through-and-through lesions, perforation 
of lateral canal walls, previous traumatic injuries, con-
tiguous tooth with severe periodontal disease, periodon-
tal bone loss (probing depth > 5 mm), inadequate occlu-
sion or parafunctions, and patients with non-controlled 
mental disorders. Only posterior teeth (first and second 
molars) were considered. Patients were considered for 
inclusion after inspection by a clinician with expertise 
in endodontic surgery (JCB).
- Sample size estimation
For an alpha value of 0.05 and a beta value of 0.2 (80%) 
in order to detect an odds ratio (OR) = 3.75 through bi-
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Bürmoos GmbH, Bürmoos, Salzburg, Austria), which 
was retro-filled with mineral trioxide aggregate cement 
(MTA; Dentsply Tulsa Dental Specialties, Tulsa, OK, 
USA). Finally, the rigid endoscope was again used to 
inspect the quality of the retrograde filling. Tension-
free flap closure was performed in both groups using 
interrupted stitches with the same 6/0 suture material 
(Polinyl, Sweden & Martina, Carrare, Italy).
- Postoperative instructions
All patients received ice packs in the immediate postop-
erative period for 20 minutes. Participants were advised 
to avoid smoking, tooth brushing or cleansing around 
the surgical area during 24 hours. Rinses with 0.12% 
chlorhexidine twice a day for 7 days and 400 mg of ibu-
profen every 8 hours for three days, were prescribed. 
Sutures were removed one week postsurgery.
- Data collection
Primary outcome: Assessment of intraoperative bleed-
ing control after hemostasis with two distinct 
techniques. Secondary outcomes: Assessment of the ef-
fect of covariables and potential effect modifiers (e.g., 
hemostatic agent, patient gender, age, preoperative 
pain, presence of fistula, smoking habit, tooth type, root 
type and gingival biotype) upon bleeding control. The 
surgeon (either MiPD or DPO) and two blinded evalu-
ators (DSP and GC), neither aware of nor involved in 
patient selection or the treatment provided, assessed the 
hemostasis achieved independently, and classified it as 
either adequate or inadequate (Fig. 1), in accordance to 
previous reports (16,24):
1. Adequate hemostasis: complete bleeding control, 
with a dry surgical field after application of the hemo-
static material (Fig. 1).
2. Inadequate hemostasis: slight but apparent intermit-
tent bleeding persisting after application of the hemo-
static material (allowing the root-end filling procedure 
to be completed) (Fig. 1). 
Bleeding control was evaluated intraoperatively by the 
surgeon and postoperatively by the two blinded evalu-
ators using photographs. The bony crypts were pho-
tographed (Canon EOS 70D, Canon Macro Ring Lite 
MR-14EX, Canon EF 100 mm f/2.8 Macro USM; To-
kyo, Japan) before application and after removal of the 
hemostatic agents for the records of the blinded out-
come assessors (DSP and GC). A PDF file containing 
the clinical photographs (Adobe Acrobat Reader DC; 
Adobe Systems Inc, San Jose, CA, USA) was submit-
ted to the two blinded evaluators for viewing on a 21.5-
inch monitor (iMac; Apple, Cupertino, CA, USA) with 
a screen resolution of 4096 x 2304 pixels. All the ob-
servers (MiPD, DPO, DSP and GC) were blinded to the 
evaluation of the rest. The sequentially-numbered data-
sheets with the bleeding control records of each evalu-
ator were collected, transferred and labeled using a 
blinded code corresponding to each advisor in an Excel 
spreadsheet by an independent researcher (JCB). This 
file was shared electronically for analysis by a blinded 
statistician.
- Descriptive and inferential analyses
Analyses were performed by a blinded statistician not 
aware of the allocation groups. Calculation was made 
of the mean, standard deviation, median and range for 
quantitative variables, and of the absolute and relatives 
frequencies for categorical variables. The Student t-test 
and chi-squared test were used for the comparison of 
sample characteristics between the groups. The tooth 
Fig. 1: Hemostasis: A) adequate, B) inadequate.
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was considered as the unit of analysis. The level of 
statistical significance was set at 5% (α=0.05). Simple 
binary logistic regression analysis was performed for 
each parameter independently, with calculation of the 
odds ratio (OR) and 95% confidence interval (95%CI), 
to explore associations between independent variables 
according to the hemostatic group involved. In the case 
of continuous data, e.g., patient age, we adopted a dum-
my dichotomous variable approach, with the definition 
of cut-off values (≤ 50 and > 50 years). The intraclass 
correlation coefficient (ICC) and corresponding 95%CI 
were estimated based on mean-rating (k=4) evaluators 
and the consistency among them, through a two-way 
mixed-effects model in accordance with the guidelines 
of Shrout and Fleiss (1979) (25,26). The correlation co-
efficient was interpreted using the Landis and Koch 
scale (27). The SPSS version 22.0 statistical package 
(SPSS Inc., Chicago, IL, USA) was used throughout.
Results 
- Patient selection and baseline data
Of the 36 patients initially recruited, 6 were excluded: 
three had vertical root fractures, two presented severe 
periodontal disease of a contiguous tooth, and one pre-
sented a through-and-through lesion. A total of 30 indi-
viduals comprising 30 teeth were thus randomly allocat-
ed to either the test group (PTFE strips + epinephrine) 
or the control group (Expasyl™)(15 individuals/teeth 
in each group) (Fig. 2). The patient characteristics were 
comparable between groups, with no significant differ-
ences (Table 1). The mean age of the study sample was 
48.0±10.8 years (8 males and 22 females). Eight patients 
reported preoperative pain, four presented fistulas, 9 
were smokers, 5 had an affected palatal root, and 13 had 
a thin keratinized mucosa height (Table 1). Persistent 
apical lesion after root canal retreatment was the most 
common indication of endodontic surgery.
- Hemostatic effect
In the PTFE strips + epinephrine group, adequate hemo-
stasis was achieved in 11 of the 15 cases (73.3%) (Fig. 
3), while in the control group (Expasyl™) adequate 
hemostasis was achieved in 10 of the 15 cases (66.7%) 
(Fig. 4). There were no statistically significant differ-
ences between the hemostatic agents in terms of bleeding 
control (p=0.690) (Table 2). Inter-rater consistency ac-
cording to the ICC was 0.972 with 95%CI (0.95 to 0.99) 
(p=0.001). The level of agreement was considered almost 
perfect according to the scale proposed by Landis and 
Koch (27). The included patient variables and risk factors 
had no significant impact upon bleeding control, though 
the height of keratinized mucosa showed a certain trend 
towards statistical significance (p=0.064), suggesting a 
possible decrease in the risk (beta = -2,211) of inadequate 
bleeding of up to 89% (OR=0.11) (Table 3).
Fig. 2: CONSORT flowchart of patients selection.
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Variable Statistic PTFE+ Epinephrine (n=15) Expasyl (n=15) p-value
Sex  N(M/F) 15 (4/11) 15 (4/11) chi2=1,0
Male n/N(%) 4/8(26,7%) 4/8(26,7%)  
Female n/N(%) 11/22(73,3%) 11/22(73,3%)  
Age t-test 0,428
 Mean 49.67 46,5  
 SD 12.1 9,5  
 Median 55.0 45  
 Range (24,0; 65,0) (27,0; 66,0)  
Pre-operative pain chi2=0,409
+ n/N(%) 5/15(33,3%) 3/15(20,0%)  
- n/N(%) 10/15(66,7%) 12/15(80,0%)  
Fistula chi2=0,283
+ n/N(%) 3/15(20,0%) 1/15 (6,7%)  
- n/N(%) 12/15(80,0%) 14/15(93,3%)  
Smoking chi2=0,690
+ n/N(%) 4/15(26,7%) 5/15(33,3%)  
- n/N(%) 11/15(73,3%) 10/15(66,7%)  
Root position    chi2=0,624
Total N(%) 15 (100%) 15(100%)  
Buccal n/N(%) 12 (80,0%) 13 (86,7%)  
Palatal n/N(%) 3(20,0%) 2(13,3%)  
Keratinized mucosa height chi2=0,713
Thick (≥2mm KT) n/N(%) 8/15(53,3%) 9/15(60,0%)  
Thin  (<2mm KT) n/N(%) 7/15(46,7%) 6/15(40,0%)  
Plaque index    chi2=0,673
0 n/N(%) 9/15(60,0%) 8/15(53,3%)  
1 n/N(%) 4/15(26,7%) 6/15(40,0%)  
2 n/N(%) 2/15(13,3%) 1/15(6,7%)  
3 n/N(%) 0 0  
M male, F female, n number, N total number, % percentage,  KT keratinized tissue, chi2 chi-square test,  t-test t-student test
Bleeding control Total n(%) Hemostatic agent  PTFE + epinephrine (%) Expasyl™ n(%) x2
Total 30 (100) 15(100) 15(100)
0.690Adequate 21(70) 11(73.3) 10(66.7)






Hemostatic agent (PTFE+Epinephrine) Constant -,592 ,987 ,553 ,080 3,827 ,548
Gender 1,386 1,157 4,000 ,414 38,649 ,231
Age (>50 ) ,002 1,081 1,002 ,121 8,327 ,999
Preoperative pain ,992 1,272 2,696 ,223 32,617 ,436
Fistula 1,131 1,894 3,100 ,076 7,028 ,550
Smoking ,175 1,260 1,192 ,101 14,085 ,889
Tooth type (1st Molar/2nd Molar) ,076 1,485 1,078 ,059 19,798 ,959
Root type (palatal root) -1,351 1,505 ,259 ,014 4,949 ,369
KT height (≥2mm) -2,211 1,193 ,110 ,011 1,135 ,064
ß: beta-coefficient; SE: standard error; OR: odds ratio (not adjusted); CI: confidence interval; p<0.05
Table 1: Study sample characteristics.
Table 2: Efficacy of bleeding control according to the hemostatic agent used.
Table 3: Simple binary logistic regression analysis adjusted to potential effect moderators (covariables).
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Fig. 3: Endodontic surgery hemostasis in the PTFE strips + epinephrine group. Two images are shown of each of the 15 cases from A to O (left 
and right sides). Left side, initial bleeding; right side, bleeding control reached after hemostatic agent removal.
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Fig. 4: Endodontic surgery hemostasis in the Expasyl™ group. Two images are shown of each of the 15 cases from A to O (left and right sides). 
Left side, initial bleeding; right side, bleeding control reached.
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Discussion 
The present pilot study was designed to test the null hy-
pothesis that there are no differences in bleeding control 
in endodontic surgery between PTFE strips as an ad-
junct to epinephrine-impregnated gauze and aluminum 
chloride paste (ExpasylTM), in maxillary molars. No 
significant differences were observed between the he-
mostatic techniques in the maxillary molars, suggest-
ing that PTFE strips as an adjunct to epinephrine-im-
pregnated gauze afford bleeding control similar to that 
achieved with aluminum chloride paste in the present 
study sample.
The search for an ideal hemostatic agent / technique 
is of utmost importance, for as is well known, com-
mon hemostatic agents locally applied within the bony 
crypts (e.g., bone wax, Expasyl™ plus ferric sulfate or 
electrocauterization) may impair wound healing and in-
duce foreign body reactions or cytotoxic effects upon 
bone cells, producing necrosis and inflammatory cell 
infiltration (10–13) that subsequently impair the innate 
bone repair potential (14). Also, hemostatic material 
traces remaining within the bony crypt exacerbate the 
postoperative inflammatory response. This is a relevant 
fact, since paste-based hemostatic agents (e.g., alumi-
num chloride, bone wax) can prove difficult to remove 
entirely, because of adherence to the bony crypt walls, 
the position of the tooth and defect, or retention by the 
intricate root anatomy (e.g., first and second molars of 
the upper maxilla). Moreover, in maxillary molars, the 
use of paste-based hemostatic agents should be avoided 
because of the risk of intrusion in the maxillary sinus 
and the chance of its incomplete removal.
A relevant fact, since this close anatomical relation has 
been proven to increase the odds of sinus pathology of 
dental origin (3).
An option for overcoming the deleterious effects of the 
material traces adhered within the bony crypt is to re-
fresh the bone with rotary instruments and copious ir-
rigation, thereby ensuring complete removal. This strat-
egy is not always useful, however.
Ensuring natural healing after endodontic surgery is 
of paramount importance for treatment success over 
the long term. In this regard, an endodontically treated 
tooth has an 86% probability of remaining healed af-
ter 10 years if the lesion is found to be healed at one 
year post-surgery (1). The ideal strategy is therefore not 
to leave hemostatic material traces, and to simultane-
ously provide an adequate hemostatic effect. The need 
for such a strategy arises because previous trials have 
found that epinephrine alone (7), or electrocauterization 
(28), are not superior to aluminum chloride paste in re-
lation to bleeding control. The search for a hemostatic 
agent/technique that does not leave material traces or 
affect wound healing therefore continues. Seeking an 
alternative, we previously reported the use of autoclav-
able PTFE strips as an adjunct to epinephrine-impreg-
nated gauze, based on the rationale that it leaves no 
material traces and may exert a synergistic effect upon 
the hemostatic properties of epinephrine-impregnated 
gauze alone (19).
This proposal was formally tested in a previous ran-
domized pilot study centered on the anterior zone of the 
upper maxilla (second premolar to second premolar). 
The mentioned study found no differences in bleed-
ing control with respect to aluminum chloride paste 
(19). The present study attempted to establish the same 
comparison but in the posterior maxilla. Although the 
difficult access and intricate anatomical features char-
acterizing the posterior sector pose a challenge, PTFE 
strips as an adjunct to epinephrine-impregnated gauze 
represents a feasible option that does not leave material 
traces capable of impairing wound healing, providing 
adequate bleeding control comparable to that afforded 
by aluminum chloride paste.
However, some limitations of our study need to be 
mentioned. The main problem is its limited sample 
size, since this is a pilot study. Our main aim was to 
assess the hemostatic effect; hence, there is no infor-
mation regarding other variables, such as long-term 
success rates, radiological healing, or patient-reported 
outcomes, which are relevant when deciding which he-
mostatic agent to use. Further studies are warranted, 
involving larger sample sizes and long-term follow-up, 
with the assessment of radiological healing and patient-
reported outcome measures.
Despite the limitations, the data obtained in the pres-
ent pilot study could be useful for enhancing bleeding 
control in endodontic surgery in maxillary molars. The 
described approach using PTFE strips as an adjunct to 
epinephrine-impregnated gauze allows clinicians to in-
dividualize treatment, and is inexpensive and easy to 
implement. It also offers good handling performance at 
sites with intricate anatomical features, such as multi-
rooted tooth, or in the vicinity of bleeding anatomical 
structures such as the maxillary sinus, and to avoid 
exacerbating the inflammatory response of sinus mu-
cosa due to material incomplete removal or intrusion. 
The PTFE strips act as a mechanical barrier that can 
be easily removed when bleeding control is no longer 
necessary, without leaving material traces. Another 
strong point of the study is the use by expert surgeons of 
microscopic and endoscopic techniques that allow the 
assessment of root integrity, bleeding control and the 
quality of retrograde filling.
Conclusions
No differences in the efficacy of bleeding control were 
observed between PTFE strips as an adjunct to epi-
nephrine-impregnated gauze and aluminum chloride 
(Expasyl™) in maxillary molars.
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